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LETTER FROM THE PRESIDENT 


Tur Waite Howse, 
Washington, June 21, 1940. 
Hon. Joun M. Carmopy, 
Administrator, Federal Works Ageney, Washington, D.C. 

My Dear Mr. Carmopy: In order that we may be assured of the 
adequacy of our highway system to meet the needs of our national 
defense, | would like you, In collaboration with the Advisory Com- 
mission to the Council of National Defense and the War and Navy 
Departments, to have the Public Roads Administration of your 
Ageney make a survey H our highway facilities from the viewpoint 

of national defense and advise me as to any steps that appear necessary, 

I suggest that particular attention be paid to the strength of bridges, 
the width of strategic roads, adequacy of ingress to and egress from 
urban centers, and the ser viclng of existing and proposed Army, naval, 
and air bases, 

T am sending a copy of this letter to the agencies enumerated above. 

Yours sincerely, 
FRANKLIN I). ROOSEVELT. 
L 


LETTER FROM THE NAVY DEPARTMENT 


NAVY DEPARTMENT, 
OFFICE OF THE SECRETARY, 
Washington, January 15, 1941. 
The ADMINISTRATOR: 
Federal Works Ageney, Washington, D.C. 

Si: The matter of access roads to the Mihtary and Naval Estab- 
ishments and certain private establishments engaged on national- 
defense production is assuming great importance. It is understood 
that a preliminary survey of “the requirements for aecess roads to 
Naval Establishments has been made and that the complete project 
of providing adequate highways for the national-defense program 
may require a total expenditure approximating $230,000,000. 

Informal inquiry of the Pubhe Roads Administration indicates that 
areportis being prepared on this subject for submission to the Presi- 
dent about February 1, 1941, and it 1s requested that early action be 
taken to accomplish at least the most urgent projects in the prograin. 

Respectfully, 
Frank Knox. 


LETTERS FROM THE ADVISORY COMMISSION TO THE 
COUNCIL OF NATIONAL DEFENSE 


The Apvisory COMMISSION TO ‘THE 
Councin oF NATIONAL DEFENSE, 
Washington, D.C., January 30, 1941. 
Mr. Joun Mi. Carmopy, 
Administrator, Federal Works Agency, Washington, D.C. 

Dear Mir. Carmopy: The matter of aceess roads to the Military 
and Naval Hstablishments and certain private establishments engaged 
on national defense production is assuming great importance, 

Informal inquiry of the Pubhe Roads Administration indicates tat 
a report is being prepared on uhis subject for submission to the Po esi- 
dent about February 1, 1941, and it is requested that early action be 
taken to accomplish at least the most urgent projects in the program. 

Yours sincerely, 
Rates Bupp, 
Transportation Conn issioner, 


Tue Advisory COMMISSION TO THE 
CouNcIL OF NAGIONAL DEFENSE, 
FEDERAL RESERVE BUILDING, 
Washington, 2. C., December 10, 1940. 
To: Mir. Ralph Buda. 
Brom: Willani os. Krudsen. 
Subject: Pubhe Roads Cominand Flousimg and Munitions Projects. 

As the eonstruetion werk progresses on command housing, muni- 
tions plants. ete. it is becoming increasingly clear that the highy ay 
and related traffie situation requires most careful consideration me 
insure reasonably satisfactory trafhe conditions when these projects 
ave In service. Present plans contemplate as many as 50,000 troops 
in severnbesinps and ten fo fifteen theusand employees in some of the 
munitions operations, 

In many instanees the camps are olf the besten path. so to speek, 
and existing rord netwerks will doubtless have to be improved ead 
supplemented. 

Mor. Harrizon has diseussed this with Mr, Juseher from tine to time 
and this note is straply te advise of our readiness to be of every possi te 
service in this important matter. 

Wietram S. KNUDSEN. 
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LETTER FROM THE FEDERAL WORKS AGENCY 


The PRESIDENT, 
The White House. 

Sir: In the preparation of this report on highways for the national 
defense, the Secretary of War, the Secretary of the Navy and Mr. 
Ralph Budd, Transportation Commissioner of the Advisory Commis- 
sion to the Council of National Defense, have cooperated through the 
Washington and fleld personnel of their respectiv e organizations in the 
assembly and evaluation of the date which form the basis for the con- 
elusions herein presented. The expressions of kev officials in the 
defense program are quoted direetly. 

The State highway departments have contributed generously the 
essential services of their organizations in the making of needed surveys 
and plans and have included a large number of important projeets in 
current construction programs. These existing, well-organized high- 
way organizations, cooperative in spirit, are in a position to furnish an 
irreplaceable and tmimediate contribution to quick action in the phases 
of the defense program dependent upon highway transport. 

The various units of the Federal Works Ageney, including the head- 
quarters staff, the Public Roads Administration and the Work Proj- 
ects Administration, are pushing ferward all projects it is possible to 
finance with existing funds under the legal requirements which must 
be met, and to develop the program of most needed road projects. 

Finally, we have received assurances of complete cooperation from 
the equipment manufacturers, the material producers and the high- 
wav contractors through their organized associations, in carrying 
forward the programs of construction in line with the best traditions of 
service to meet the country’s requirements which are a product of 
this critical period. 

The recommendations in this report involve both authorizations 
for appropriations and legislation which you may consider desirable 
to place before the Congress for appropriate action. 

Respectfully submitted. 

Joun M. Carmopy, 
Administrator, Federal Works Agency 


LEPTE FROM COMMISSIONER OF PUBLIC ROADS 


Mr. Joun M. Canmony, 
Adana dradar, Pee rad i Orkin Zig eed, 
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The effort of the Public Roads Administration in this report is to 
present the necessary highway program as deternuned in detail by 
the three major defense agencies. The suggested division of costs 1s 
based upon the principle of major use. The access ro: ids, as to the 
trafhe to be served or as to their priority, are in the main requirements 
of the defense program. The develupment of the strategic network 
is very largely required by civil traffic, but the potential defense needs 
will advance the priority of many projects. 

Every effort is being nade to utilize funds heretofore made available 
for the normai Federal-atd highway program and the work-relief 
program for the defensc-road projects. Many of these are under way. 
The ae ommendations for additional finanemg in this report provide 
for the immediately apparent projects which cannot otherwise be 
oe or Which cap only be partially financed, 

Many of the aeeess roads consist of groups of projects in vitally 
Important areas, such as the Norfolk arca, and will require at best a 
substantial time period to complete. Early consideration of this 
report and provision for earrving the recommendations into effect 
will contribute greatly to the climination of serious traffic congestion 
now handieapping the defense operations in these areas. 

Respectfully submitted. 

Tuos. H. MacDonatp, 
Commissioner of Public Roads. 


HIGHWAYS FOR THE NATIONAL DEFENSE 


A REPORT TO THE ADMINISTRATOR, FEDERAL WORKS 
AGENCY, MR. JOHN M. CARMODY, BY THE PUBLIC ROADS 
ADMINISTRATION 


Defense roads and highways, as classified in this report, have been 
designated as such by one of the three major defense agencies——the 
Army, the Navy, and the Advisory Commission to the Council of 
National Defense, All highways which serve the business of the 
public have a corresponding degree of atbty in the national defense, 
but the intensive specialized operations characteristic of the present 
concentration upon training men, producing ships, planes, equipment, 
ordnance of all kinds and munitions, and the building of defense bases, 
generate localized highway trafic of large and growing magnitudes. 

These ere new or ereatly expand: “highway transport services that 
must be provided for first and quickly. 

Tas. 3 report recog Nizes (he comuniung, serious highway problems 
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THE ROAD PROGRAM REGUIRED FOR DEFENSE OPERATIONS 


The program for defense operations is made up of essential improve- 
ments of the f oHowines elas ses of roads, all of an emergency character: 
Eeservation roads-- These are the company streets and other roads 
within the Federal reservation arcas of Army cantonments, depots, and 
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107} depors, carages, virdvomes. shops and powerhouses, drill 
Frat fandiag fields, ride ranges, and faeditics of many other 
kinds, For preper iter nal RECESS to all these varied facilities, the 
construction and improvenrent of many miles of reservation ro: ids and 
streets IS aa impes ee >and absolute necessity. As the schedules set 
imp by thie War tind oe avy To partie nts call for occ upation of the reser- 
eadions py fudly expanded forees ata very es arly date, the building and 
peer Of these voservation roads must be regarded as the most 
urgent of all defense road construction. 

Reconnaissance surveys by the Publie Roads Administration, made 
after consultation with the pest commanders at inilitary and naval 
reservations, indicate that there is necd for the improvement or 
outright construction of 1,500 niles of road lytng entirely within 
these Federal reservations. 

Provision is being made for many of these iaivrovements in the 
contracts awarded by the War and Navy Departments for general 
ioe nie within the reservations. These provisions are being Sup- 
plemented by aid rendered by the Work Projects Administration 
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through Work Projects Administration projects sponsored by the 
post commandet 's, and ina few instances the Federal highway funds, 
administered by the Public Roads Administration, are available to 
effect required improvements. 

It is sssumed that any further provision that may be necessary to 
effect required improvements of roads of this elass will be reported 
by the War and Navy Departments, which have exclusive a) 
Therefore, no recommendations m this regurd are bee ‘in this report. 

Access roads.— The required program of access road improvement is 
hichly dynamic. [ndieated needs are crowing an day to day as 
the general defense program matures. 

Some of the military and naval reservations and defense industries 
are heing newly established on land previously eecupied by very small 
populations. Many are being substantially enlarged. Pi rictically all 
are bein greatly ex panded in popuketion and in motor transport and 
mechanized equipment facuities. 

In the creation of new areas and the expansion of old ones, reserva- 
tion limits are being extended is Honuby eases over existing rounds snd 
oceasionally over important dighways. Sinee it is usually: desire ble 
OF NECESSALY tO EXC ride the sabli from the reservation arcas, the mter- 
cepted vonds must gencr: aie he loscd at the reservation Units. “ 
of the first and, to a eivil authorities of the States and their subdici- 
Sons, one of thie mos’ ome highway problems created by these 
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State and loeal sovernments, is an omission thet leaves an unfate 
burden to be borne by thein. 

From the standpoint of the national-defense offort, the objective 
in access road construction is te provide adequate hehwer Pas 
tions for the reservations amd industriel areas with nearby main high- 
ways ond rufronds or other transportation services, and a neg Lhor- 
ing fowns and cities. FPeom the standpoint of hurhwav traffic, thre 
developments planned at nearly atl of the reservations ¢ nd new in: - 
trial sites will be equivalent in their generation of highs way teatie tn 
the creation of a cousideruble number of naw citics of very substi a, 
size, The resident population at many of the Army PAInps will ra 
betwee: 2,000 and 78,600, At the Glenn LL. Martin Co. plant near 
ena Mad, to name a single industrial example, the number of 
workers engage ad in the production of airplanes is expected to increase 
ina short time to 38,060 from the present es of 13,000, which 
represents in turn an increase from 1,750 in 198 

The reconnaissance surveys and conferences ccommlstel to date 
indicate a present need for the improvement of 2,830 miles of access 
roads to serve the 192 reservations thus far designate d, at an estimated 
cost of $220,000,000. 

These determined needs of reservation access-road nnprovement 
and additional road changes and improvements of as yet indeterminate 
extent and cost, required, to serve vital defense industries, constitute, 
after the reservation roads, the most urgent of defense read 
requirements, 
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Military traffic was observed to have about the same effects ag 
ordinary civil traffic, and the damage done during maneuvers was in 
all | probability no ereater than would have resulted from an equally 
antensive use by, civil traffic. 

Observations in the States of Washington, Wisconsin, New York, 
‘Texas, and Louisiana showed that main highways already giving 
reasonably adequate service to substantial volumes of civil trafGc 
were not damaged by military traffic. Addition of the sane 
traffic to the normal civil trafic on the highwavs cauisedd some Ine 
eonventenee and delay to the latter, and on narrow surfaces some 
demage to road edges and shoulders results 

County and town voads in combat areas ee drumage brinel- 
pally because thes were of Heht construction not desioned a nae 
Iniensive use to which they were sibtected during qianeuvers. In 
addition, three urusnel features eannected with the qibiiary ues 
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mid the results of these survess have been roeearmbel on sset onal 
vraphes. of whielra typieel example is presented in ee a 

On the besis of these surveys and the ene regirerrenis far ad. 
ae neeomimodation of both eiwil and defense tr a, an enel seetion 

f the yes it has been determimed that de » pHwst eritie a ee lel)= 
eies of the rurai seetions of the network consist of 2.436 bviders of 
loud capacity inferior fo the TH-15 loading standard, eich: iS Mn 
mum requirement from both civil and defense star uipoints, There 
are also on the network tn rural areas approximately 5,090 miles of 
rord with present surfaces less than 18 feet wide, anc approximately 
14.006 miles on which the existing surfaee is incapable of suppor ling 
in all weather, vehicles of 9,000 pounds wheel load, equipped with low- 
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These are the most serious deficiencies, They could be eliminated, 
and the rural main lines of the network could thus be put into acce pt- 
able condition for emergency use with a minimum expenditure of 
approximately $458,000 ,000. 

Less critical deficiencies of the rural network consist of a large 
number of bridges of inadequate horizontal clearance, and a smaller 
number the vertical clearance of which is deficient; a very substantial 
mileage of rouds the surfaces of which, though wider than the eritical 
minimum of 18 feet, ure still narrower than they should be for proper 
accommodation of the present and expected traffic volume; a common 
condition of excessive curvature and madequate sight distance; and a 
general lack of shoulders of sufficient w ae to necommodate standing 
vehicles without obstructions of movin w traffic. 

Details of the deficiencies here br telly stated are given in appens dix V 

To raise the entire rurs | network to ihe standurd eventually desi able 
for safe und convenient use by both civil and wilt uy traffic, ana pro 
vide furt ther for the eX pensive MMAPPOVEMeuits require don portions of 
the muin tines of the marae witiin the corporate ilmits of eities, 
mid fer essential in WraveiBeyls of AUNT TY Hines. would Peqiuire ti 
eonunung expenditure as be as the taming previously idicated 
for a period of seyverad yer 


ADDIVIONAL PROVISCOOS PMAPDE DIATELY REQUIRED FORK DEFENSE ROAD 
IMPROVEMENTS 


As cxXplaiiied tu detail in appendixes band TI. there are means 
ae nich Mee b@eh. Ge eos, tips ak Pul ¥: } aisle ps if no 
Presentiy avaiiivic bo ce bul btie Roads Acduuinistrition gist the Work 
Projects Administration. which are being ; iD plied as fully as possible 
to che correction of the mast serrous dele imucy of defense rouds, with 
the commendable cooperition of State biehway departarcnts end local 
round offierals. However, because of jaberent flnancid aittieutties and 
legal restrictions, onty a part of the needed tnuprovenrent can he 
offe eLeG hy {hese means. Misty of the baurecr end most vite prapects 
require contractors’ Orgsnizalions amd extensive equipment for tune- 
saving, efficient ecenstruction; and it is abundirnthy clear that the finds 
now avaliable will be inidequate to effect all ef even the most urgently 
required construction, 

After a thorough canvass of the enure situation, the following 
additional provisions by the Federal Government are recomunended as 
immed! ately required to permit a reasonably satisfactory accomplish- 
ment of bbe most urgent cpr ovemerits of the several classes of roads. 

Access roads,—-Vhere should be appropriated to the Publie Roads 
Administration not less than $150,000,060 for access roads to military 
and naval reservations and defense-ndustry sites. This sum should 
be available to pay all costs, including right-of-way, of roads in the 
vicinity of reservations anid industrial sites when such roads are 
certified to the Federal Works Agency as essential by appropriate 
major defense agencies. It should also be made available to pay the 
cost. of constructing new sections of highways, replacing existing 
highway connections broken by necessary ¢ losures at. reservations and 
industrial sites. 

Tactical roads.—A fund of $25,000,000 should be appropriated to be 
used for the improvement. of roads to be used regularly in the tactical 
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maneuvers of the Ariay. and for the reimbursement of the out-of- 
pocket costs of States and local governments for repairs necessitated by 
the oceasionai use of roads for the same purposes. 

Strategie network. To provide for the replacement of substandard 
bridges and the correction of other eritical deficiencies of AS strategic 
network at a desirable rate, a supplementary appropriation of not 
less than $100,000,000 4s required. This appropriation should be 
prorated to the States on the existing Federal-aid basis, and used 
solely for designated defense projeets. It should be available to pay 
all Jegitimmete costs of the projects on e somewhat higher basis of 
Federal participation than the existing 50-50 basis, but otherwise 
should be expended under the provisions of the Itederal bighway 
legislation. 

Strategic network advanced planning -- For the making of engineering 
surveys and plans for development of the strategic network, including 
the extensions of the system into and throuch Mune} palities and 
inetropolitan ereas, a2 appropriation of $12,000, OVO is required, to 
be prorated to the States and matched by them on the existing Fex leral- 
aid basis. 

Supplementary legislation needed. --To facilitate the accomplishment 
of all necessary improvements, the Federal Highway Act should be 
amended to (1) authorize addition to the F ederal-aid system of any 
roads conforming to the main lines of the strategic network, as desig- 
nated by the War and Navy Departments; (2) make roads and bridges 
on auxiliary Jines of the network eligible for improvement with 
Federal-aid secondary road funds; and (3) permit the use of Federal- 
aid funds in payment of part of the cost of acquiring necessary 
rights-of-way and attendant property damage. 


APPENDIXES 


AprEeNpD1x [| 


EXISTING PROVISIONS FOR DEFENSE ROAD IMPROVEMENT ,. BY THE 
FEDERAL GOVERNMENT 


For road improvements important to the national defense, the 
Federal Government has thus far made special provisions of three 
general kinds, as follows: 

1. In appropriations to the War and Navy Departments, funds have 
been provided which are available for the construction or improvement 
of roads and streets within military and naval reservations. In 
general, such funds are not available, under the terms of existing 
legislation, for road improvements made outside the boundaries of the 
reservations, 

2. The Federal Highway Act of 1940 provides that— 

(a2) Funds authorized and made available under section 21 of the 
Federal Highway Act of 1921, as amended, may be used to pay the 
entire engineering costs of the SUrVeys, plans, specifications, estimates 
and supervision of construction of projects for such urgent improve- 
ments of highways strategically important from the standpoint of the 
national defense as may be undertaken on the order of the Federal 
Works Administrator and as the result of request of the Secretary of 
War, the Secretary of the Navy, or other authorized national-defense 
agency. 

(6) In approving Federal-aid highway projects to be carried out 
with any unobligated funds apportioned to any State, the Commis- 
sioner of Public Roads may give priority of approval to, and expedite 
the construction of, projects that are recommended by the appro- 
priate Federal defense agency as important to the national defense, 

3. By the Emergency Relief Appropriation Act, fiscal year 1941, 
the Commissioner of Work Projects is authorized in his administration 
of the act. to use, on projects certified by the Secretary of War or the 
Secretary of the Navy as important for mihtary and naval purposes, 
not to exceed $25,000,000 of the total sum appropriated by the act to 
supplement amounts normally authorized for expenditure to meet 
other than labor costs. This provision extends to projects of any 
nature that are certified by the defense officials named, and is not 
restricted to projects for the Unprovement of Inghways. With 
various amounts allotted to other classes of projects, only a part of 
the sum authorized for exceptional expenditure would be : available for 
expenditure on defense-highway projects. 

Fach of the three special provisions thus far made by the Federal 
Government is surrounded by definite restrictions which prevent the 
free use of authority or funds for improvements of any kind required 
on roads important for the national defense. 
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As previously stated, the appropriations to the War and Navy 
Departinents are not generally available for expenditure on roads 
outside of the boundaries of military and naval reservations. 

Funds made available under the Federal Highway Act are of three 
classes: (1) Funds authorized for improvements on the Federal-aid 
highway system; (2) funds authorized for the construction of second- 
ary or feeder roads; and (3) funds authorized for the elimination of 
hazards at railroad grade crossings. 

The authorized appropriation of each fund is apportioned among 
all States in accordance with a formula specified in the law. Initia- 
tive in the expenditure of these funds rests, by law, with the States, 
and no use of them for any purpose is possible without initiation by 
the respective State highway departments. In any case, expenditure 
for necessary defense-road purposes cannot exceed in any State the 
total of the three funds apportioned to the State. 

For the purpose of survey and planning and the supervision of con- 
struction of defense roads, each of the funds may be used to pay the 
full cost of any such work on any road or street. Construction costs 
can be paid in full only on work appropriately financed with the grade- 
crossing funds. The Federal-aid and secondary-road funds must be 
aechied by the States. None of the funds is available for the pur- 
chase of right-of-way. Moreover each of the funds, insofar as they 
are expended for construction, is limited in application to legally speci- 
fied purposes: -the Federat-aid funds to roads ineluded in the Federal- 
aid system, the secondary-road funds to roads that can reasonably be 
described as secondary or feeder roads, and the grade-crossine funds 
to the elimination or protection of railroad ea pda t Crossings. 

As already stated, the authority given by the Emerge ney Relief 
Appropriation Act to the Commissioner of Work P rojects to use not 
to exceed $25,000,000 of the rebef appropriation in payment of other 
than labor costs on projects important to the national defense is prac- 
tically avatlable only in part for defense-road projects. Its use must 
always be modified by a reasonable regard for the primary purpose of 
the appropriation, which is to provide work rehef for as many as pos- 
sible of the unemployed. Tt cannot be used at all in any area except 
as the relief rolls afford an available supply of labor. Nor can it be 
used for any purpose except as that purpose is sponsored by some 
qualified and acceptable agence y. Projeets for road improvement 
within Army and Navy reservations may be sponsored by military 
and naval authorities.  Jmprovements required outside such reserva- 
tions taust eencrally be sponsored by the civil authorities of State or 
local governments. In these authorities there is thus lodged a power 
of initiative somewhat similar to that possessed by State. authorities 
under the Federal highway legislation, 


APPENDIX II 
MEASLEEFS FOR THE IMPROVEMENT OF DEFENSE ROADS 


Various measires have been devised to apply the provisions thus far 
made by the Federal Government for the improvement of roads 
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to the Work Projects Administration and the Public Roads Admin- 
istration, are identified as follows: 


First Corps Area: 

Camp Edwards, Mass. 

Westover Field, Mass. 

Fort Ethan Allen, Vt. 

Fort Ethan Allen Artillery Range, Vt. 

Fort Devens, Mass. 

Harbor defenses of Portland, Maine: Fort Preble, Maine 
(headquarters). 

Harbor defenses of Narragansett Bay, R. J.: Fort Adams, 
R. I. (headquarters). 

Harbor defenses of Portsmouth, N. H.: Fort Preble, Maine 
(headquarters). 

Harbor defenses of New Bedford, Mass.: Fort Rodman, Mass. 
(headquarters). 

Harbor defenses of Boston, Mass.: Fort Banks, Mass. (head- 
quarters). 

Harbor defenses of Long Island Sound, N. Y.: Fort H. G. 
Wright, N. Y. (headquarters). 

Manchester (Airport), N. H. 

Bangor (Airport), Maine. 

Hartford (Airport), Conn. 


Second Corps Area: 
Fort Dix, N. J. 
Fort Hancock, N. J. 
Pine Camp, N. Y. 
Fort Monmouth, N. J. 
Picatinny Arsenal, N. J. 
Raritan Ordnance Depot, N. J. 
Mitchel Field, N. Y. 
United States Military Academy, West Point, N. Y. 
Fort Tilden, N. Y. 


Third Corps Area: 
Fort Hoyle, Md. 
Fort Meade, Md. 
Fort Story, Va. 
Edgewood Arsenal, Md. 
Aberdeen Proving Grounds, Md. 
Camp Lee, Va. 
Fort Belvoir, Va. 
Arlington Cantonment, Va. 
Fort Myer, Va. 
Langley Field, Va. 
Fort Monroe, Va. 
Curtis Bay Ordnance Depot, Md. 
Fort Eustis, Va. 
New Cumberland General Depot, Pa. 
Nansemond Ordnance Depot, Va. 
Carlisle Barracks, Pa. 
Virginia Beach National Guard Camp, Va. 
Front Royal Quartermaster Depot, Va. 
Indiantown Gap, Pa. 
Bolling Field, Washington, D.C. 
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Fourth Corps Area: 
Camp Blanding, Fla. 
Camp Beauregard General Area, La.: 
Camp Polk. 
Camp Livingston, 
Camp Claiborne. 
Artillery Range. 
Camp Beauregard. 
Camp Peay, Tenn. 
Fort Bragg, N.C. 
Fort McClellan, Ala. 
Camp Shelby, Miss. 
Fort Jackson, 8. C. 
Fort Benning, Ga. 
Southeast Air Depot, Ala. 
Air Corps station at Savannah Municipal Airport, Ga. 
Fort Barrancas, Fla. 
Maxwell Field, Ala. 
MacDill Field, Fla. 
Fort Moultrie, S.C. 
Barksdale Field, La. 
Kev West Barracks, Fla. 
Fort McPherson, Ga. 
Fort Oglethorpe, Ga. 
Toeeoa National Guard Reservation, Ga. 
Augusta Arsenal, Ga. 
Camp Savannah antiaircraft firing area, Ga. 
Dale Mabry Iteld, Fla. 
Municipal Airport, Jackson, Miss. 
Macon replacement center, Ga. 
Spartanburg replacement ceuter, S.C. 
Macon Airport, Macon, Ga. 
Augusta Airport, Augusta, Ga. 
General depot near Conley, Ga. 
Selma Airport, Selma, Ala. 
Wilmington antiaircraft firing center, N.C. 
Municipal Airport, Charlotte, N.C. 
Army General Hospital, Charleston, 5. ©. 
Atlanta General Hospital, Chamblee, Ga. 


Fifth Corps Area: 
Fort Knox, Ky. 
Wright and Patterson Fields, Ohio. 
Columbus General Depot, Ohno. 
Fort Benjamin Harrison, Ind. 
Krie Ordnance Depot, Ohio. 
Fort: Thomas, Ky. 
Bowman Field, Ky. 


Sixth Corps Area: 
Camp Custer, Mich. 
Savanna Ordnanee Depot, LIL. 
Chanute Field, Ill. 
Camp McCoy, Wis. 
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Sixth Corps Area —Continued. 
Seott Field, HL. 
Fort Sheridan, Il. 
Camp Grant, [tL 
Selfridge Field, Mich. 
Rock Island Axsenal, III. 


Seventh Corps Area: 
Seventh Corps Area training center, Rolla, Mo. 
Camp J.T. Robinson, Ark. 
Fort Riley, Kans. 
Camp Clark, Mo. 
Fort Snelling, Minn, 
Fort Crook, Nebr. 
Fort Leavenworth, Kans. 
Fort Meade, S. Dak. 
Jefferson Barracks, Mo. 
Fort Des Moines, Lowa. 
Fort Rebinson, Nebr. 
Camp Ripley, Minn. 
Areadia target range, Missouri 
Camp Dodee, Lowa. 
Camp Ashland, Nebr. 
Camp Rapids. S. Dak. 
Camp Grafton, N. Dak. 
Fort Lineolu, N. Dak. 
Fort Francis E. Warren, Wyo. 
Fighth Corps Ares: 
Brownwood, Tex. 
Fort Crockett, Tex. 
San Angelo, Tex. 
Fort Sam Elouston, Tex. 
Abilene, Tex. 
Fort Bliss, Tex. 
Camp Hulen, Tew. 
Lowry Field, Colo. 
Fort Sill, Okla. 
Fort Huachuea, Ariz. 
Fort Logan, Colo. 
Fort Russell, Tex. 
Wingate Ordnance Depot, N. Mex, 
Kitzsimons General Flospital, Colorado 
Fort Clark, Tex, 
Brooks Field, Tex. 
Duncan Field, Tex. 
Kelly Field, Tex. 
Randolph Field, Tex. 
Normoyle Quartermaster Depot, Tex. 
Fort Hiteheock, Tex. 


Ninth Corps Area: 
Camp Ord, Calif. 
Hearst Ranch Reservation, Calif. 
Fort Lewis, Wash. 
March Field, Calif. 
Presidio of San Francisco, Calif. 
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Ninth Corps Area-—- Continued. 
Fort Winfield Scott, Calif, 
Benicia Arsenal, Calf. 
San Luis Obispo National Guard Camp, Calif. 
Oeden Ordnance Depot, Utah. 
Forts Worden, Casey, and Flagler, Wash, 
Sacramento Air Depot, Calif. 
Fort MacArthur, Calif. 
Fort Rosecrans, Calif. 
Muroc bombing base, Calif. 
Fort Baker, Calif. 
Fort. Barry, Calif. 
Fort Stevens, Fort Canby, Fort Columbia, and Camp Clatsep, 
Oreg.-Wash. 
Mojave Desert antiaireraft range, Calf, 
Fort Douglas, Utah. 
Motfett Itield, Calf, 
Hanulton Field, Calf. 
Fort Funston, Cah. 
Columbia Municipal Airport, Portland, Oreg. 
fresno (Airport), Calif. 
Boise MEunicipal Airport, Idaho. 

Following submisston of the lists of posts and stations to the two 
branches of the Federal Works Agenev, the War Department, on 
Novetubor 2. 1940. ipstrueted ifs several corps area commanders to 
arrange local conferenees to consider the aecess-road necessities of 
erch ef the Fisted posts and stations. At exch conference, the corps 
grees commanders were instrueted toa arcenge for representation of 
the corps area, the post or posts in question, the Pubhie Roads Ad- 
ministration, the Work Projects Administration, and the State 
hichway department, and county or eity administrations if local 
roads ov streets are involved. These conferences are now being 
completed as rapidly as possible, 

By a similar process the Secretary of the Navy has certified the 
IMportanee of access-road improvements, and arranged for the calling 
of like conferences to consider the detailed needs at the following 
35 shore establishments: 

hirst Naval District: 

Quonsett Pot Air Base, R. 1. 
Pertsmouth Navy Yard, N. Ff. 
Newport Naval Stations, R. T. 

Third Naval District: 

Lake Denmark Arsenal, N. J. 
Tona Island Ammunition Depot, N.Y. 
New London, Naval Station, Conn. 

Fourth Naval District: Cape May Air Station, N. J. 

Fifth Naval District: 

Indianhead Powder Plant, Md. 
Norfolk Operating Base, Va. 
Portsmouth Navy Yard, Va. 
Dahlgren industrial area, Va. 
Quantico Marine Base, Va. 
Naval Medical Center, Md. 
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Sixth Naval District: 
Parris Island Marine Base, S.C. 
Hilton Head Island Marine Base, S. C. 
Red Bank Landing Munition Depot, S.C. 
Macon Ordnance Plant, Ga. 


Seventh Naval District: 
Yukon Air Base, Fla. 
Coeoa Air Base, Fla. 


Eighth Naval District: 
Pensacola Air Base, Fla. 
Corpus Christ: Air Base, Tex. 
Dallas Air Station, Tex. 

Ninth Naval pag 
Burns City Ammunition Depot, ind. 
Canton cee » Plant, Ohio. 
Lousville Ordnance Plant, Kv. 
Detroit Naval Ordnance Plant, Mich. 
So Ordnance Plant, Ind. 


i Dake venth Neval District: 
san Die are Ope t ating Base Calif, 
Tancie al {sk arid Operating Base, Calf 
Sun Diego Aramunition Depot, Calif, 


Twelfth Naval District: Alameda Atr Base, Cab’ 


cm 


Phirteenth Navai District 

meattle Air station, Wash. 

Tongue Point Air Station, Oveg. 

idian island Aimiimition Depot, Wash. 
Puget Sound Naval Stations, Wash. 
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aril eANispotis are of prsnorl: to the miathoriat defens 
Atahanic Grdiaice Works, Childersbure, Ala. 


wiry 
Consn Ordnrac. Dieu. Obildersbure, Ala 
Gadsder Orduance Plant Gadsden Alp 
North Sperm eration. bne  Pnelewaod, Oabt, 
Consolidated Atvepatt Oe San Dingo Crbe 

Denver Oren; nce Pla Denver, Calo, 

Bitlard (5 Bride. pert Conr, 

Steuloligiowy Cy Her son (Chieage, FY. 

Western Ca riridere Co, East Alton. TE 

Buick \Miotor Co. Atreraft Engine Plant, Melrose Perk TL. 
Sankukee Ordnance Werks, Wilmington, HI. 

Elwood Ordnance Plant, Wilmington, Hf. 

Deleo-Remy Glivision of General Motors), Anderson, Ind. 
Indiana Ordnance Works, Charlestown, Ind. 

Hoosier Ordnance Plant, Charlestown, Ind, 

Studebaker Corporation, Fert Wayne, ndJ. 
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Jefferson Proving Ground, Madison, Ind. 
Studebaker € orperation, South Bend, Ind, 

acne Ordnance Plant, Union Co ‘nter, Ind. 

lowa Ordnance Plant, Burlington, lowa. 

Ohio River Ordnance Works, Honderson, Ky. 

Glenn Martin Airplane Co., Baltimore, Md. 

Fairchild Aircraft Plant, Hagerstown, Md. 

General Electric Co., Turbo-Electric Supercharger Plant, 

everett, Mass. 

Bohn Alumimiun & Brass Corporation, Adrian, Mich, 
Detroit Ordnance Plant, Center Line, Mich. 

Bohn Aluminum & Brass Corporation, Detroit, Mich. 
Vickers, Ine., Detroit, Mich. 

N. A. Woodworth Co., Ferndale, Mich. 

Lake City Ordnance Pleat, Independence, Mo. 
MeDonnetl Aircraft C orporation, Robertson, Ma. 

St. Lous Ordnance | Plant, St. Louis, Mo. 

Weldon Spcines Ordnance Works, Weldon Springs, Mo. 
Bomber Assembly Phaint, Port Crook, Nebr. 

Otis Elevator Co., Harrison, N., 

Wreht Aeroneuth cal C orporation, Paterson, N. 

Tink Avintion Devices, tne., Binch: ammton, N = 
Standard Gave Co., | Ponghkeey sie, N.Y, 

paves Arms Co., Utiea. N.Y. 

Ohio Cranashalt, Ine, Cleveland, Ohio 

Thotuprot Aine raft Products Ce., Fuchd, Ohio 

Wreht Scronautieal Corporation, Lockland, Ohio 
Ravenod Ordengee Plont, Ravenna. Ohio 

Phan Brook Ordnanes Works, Sandusky, Ohio 

Bomber Assembly Plant, Pulsa, Ode. 

Lvcoming Motors, Williamsport. Pa, 
Wotl Creek Ordnance Plant. Mich 
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Newport News shipbuilding ; slant. 

A sunilar case is the San ea Calif., area in which are located 
Fort Roseerans, United States naval training station, United States 
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Marine Corps base, United States destroyer base, Army and Marine 

‘antonments, three airplane plants, and housing projects for military 
personnel! and for aircraft employees. 

In such cases as these, arrangements are being made to consider 
jointly the aceess-road necessities of all reservations and industries 
within the defined arcas 

At all conferences, regardless of the type of establishments under 
consideration, effort is being made to reach definite deeistons in respeet 
to: (1) The loc: ation, general character, and approximate costs of the 
access-roudl Improvements and other road changes that are necessary 
and the order of each in priority of need; (2) the money available for 
such improvements from each of the se veral classes of Federal freneds, 
and the State or loeal funds av: ee to mateh the Federal funds 
where such matehme is required: the amounts of Static or local 
funds available for expenditure w thout Federal matching; and (4) the 
particular project application of allavailable funds. Such degisions 
are facilitated In most areas by the reconmaissanece studies of the 
Pubhe Roads Administration, 

To the extent that funds are found to be available, arrangements 
are made at the conferences for the mitiation of Federalatd or WP. A. 
projects by State or local authorities. Sueh projects may cover the 
survey and planning of Guprovements, or therm construction, or both. 

Croneratly, it is found that the State highway eee ie wre 
willing to agree fo the use of the apportioned Fedoral-aid funds for the 
survey and planning of the necessary improventents. “These finds are 
aval bh C me such purposes, tnimateled with State finds. Wherever 
there is reasonable asscrance Chat pl ms thus developed by the State 
highway departinents and approved by the Public Roads Adminis- 
tration will be carried out. the Publie Roads Adiministeation has midi- 
cated that if will approve the necessary survey projects to be initiated 
by the State highwaw de p vartment. The Work Projects Administra 
tion also bas indieafed its willingness to approve Work Projects Ad- 
nunistration survey projects in areas Where the avatlability of ue ini 
rehef personnel and other conditions pernut. 

In respect to the netual construction of needed improvenients. con- 
ferences thus far held indteate that the effert to apply each of the 
several classes of Federal funds now provided will encounter serious 
obstacles. 

Many of the roads involved are not now included in the Federal-aid 
highway system and are not of such character as to make them chicible 
for inclusion in that system. For the construction of sueh roads, the 
apportioned Federal-aid highway funds are, therefore, not available. 

In many eases, these roads outside the Federal-aid svstem can be 
considered secondary or feeder roads only by a very liberal interpreta- 
tion of the act making provision for the construction of roads so de- 
fined. For these roads, ‘the n, the use of the apportioned secondary- or 
feeder-road funds is of questionable propriety. 

Very generous reductions of normally required sponsors’ contribu- 
tions to W. P. A. projeets will to an extent supply the inducement 
necessary for obtainment of State and local cooperation in access-road 
improvement. These reduetions are permissible under the authority 
conferred by the 1941 emergency Relief Appropriation Act. How- 
ever, the limit imposed on the use of this authority to make reductions 
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will definitely circumseribe the extent to which W. P. A. funds ean 
provide the means for access-road construction, as will a reduced 
availability of qualified relief workers where most needed. 

Tactical roads.-—No special measures bave yet been devised for the 
improvement of tactical roads. Some consideration has been given 
to the needs of a few roads of this class in conferences thus far held 
for the determination of access-road programs, notably certain roads 
in the vicinity of Camp Edwards on Cape Cod, Mass. In this case 
it has been determined that there will be fr equent military use of roads 
extending from the reservation to outside firing points on the north 
and south shores of the ‘rape. Tt is also indicated that there will be 
frequent mancuvering of motorized equipment on the cape roads, 
extending all the way to Provineetown. Any such usage will necessi- 
tate a substantial improvement of these roads. In their present eon- 
dition, they are scarcely adequate for the pubhe traffie they are re- 
quired to serve during the summer season. However, no. definite 
provision bas heen m: ade to deal with the road problem on the eape. 
Nor bas it yet been possible to aseertain the seope of the similar 
problems elsewhere, and ne procedures have been developed. for 
dealing with these problems. 

Strategie netivork. -By formal certification, the Seeretaries of War 
and of the Navy have advised the Public Roads and Work Projects 
Administratiens that projects for the improvement of any roads 
conformmg to the approved strategie network are important to 
mitional defense. These certifications enable the Federal Works 
Adninistration to invoke for such projects the exceptional provisions 
of the Federal Highway Act of 1940 and the Emergency Relief Ap- 
propriation Act, fiscal year 1041, that apply to projects of importance 
to national defense. Measures are being taken to give effect to these 
provisions to the fullest practieable extent. 

Almost completely, the main lines of the network coincide in their 
general direction with the roads-- generally the most important 
roads ~-ineladed in the Pederal-aid and State highway systems. In 
view of this duahty of interest, the Pubhe Roads Administration has 
requested the State highway ieee peep to inelude in their programs 
for the expenditure of currently available Federalaid funds as many 
projects as possible ou roads conforming to the strategic network. — Tt 
is expected that this request will mect with the sympathetic response 
of all State agencies, 

The Work Projects Administration has instructed its State adiminis- 
{rators to give priority to def ense-highway projeets in their programs 
and to expedite construction in every possible way. Lt has informed 
these adininistrators of the studies of necessary improvements on the 
strategic network made by the Pubhe Roads Adininistration and the 
State highway departments. Jt has also instrueted them to obtain 
advice from the distriet engineers of the Pubhe Roads Administration 
concerning desirable projects for the unprovement of the network, and 
to cooperate closely at all times with the Pubhe Roads Administration 
and the State highway departments. 

The measures thus taken, it is believed, give assurance that currently 
available Federa!-aid and emergency relief funds will be employed to 
the greatest practicable extent for essential improvements of maximum 
utility on roads conforming to the strategie network. 
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Aprpenpix III 
DESIGN STANDARDS FOR BRIDGES AND HIGHWAYS 


The design standards for bridges and roads adequate to serve the 
national-defense requirements have been the subject of consultation 
with representatives of the War Department over a long period. 
As here presented, the desirable minimum requirements have the 
endorsement of the War Plans Division of the General Staff. The 
design requirements as to structural capacity of bridges and standard 
pavements which have been apphed te Federal-aid projects are 
consistent with the miminum requirements approved by the War 
Plans Division. Through the vears there have been frequent eriti- 
cisms that the Federal-aid) poheies required unnecessarily high 
standards. An adequately improved road system for a State ora 
nation is the product of lone vears of construction effort and the 
expenditure of vast sums. Now suddenly confronted with a great 
national emergency, every really adequate bridge or mile of paved 
road is an asset of greater value than its cost in terms of national 
security. This report indicates a considerable volurme of work of an 
emergency character. It is relatively small when account ts taken 
of the large number of Army and Navy reservations for many pur- 
poses, the huge produetion programs, new housing developments, 
and the 74,600 miles of the strategic network. For examp i of the 
16,692, bridges on rural sections of the strategie network, only 2,436 
are listed as substandard in thei capaeity Co carry the heaviest equip- 
ment and ordnance yet proposed. 

The recommended design standards for military usage are discussed 
in detail for the purpose of estimating the present adequacy of roads 
certified as important to the national defense, locating definitely the 
places at which improvements are desirable, and determining the 
character and costs of such improvements. Roads and bridges 
conforming in their design to these standards will generally be com- 
pletely adequate for the service of both the normal civil and ex- 
traordinary defense needs, 


DESIGN STANDARD APPLICABLE TO RURAL AREA 


For bridges and highways in rural areas the desirable standards are 
as follows: 
Bridges. 

Load capacity —Load capacity conforming to the recently revised 
standard [1-15 live loading recomme nde “Eby the American Association 
of State Highway Officials. This design loading consists of a standard 
truck having a total weight with Joad of 15 tons, or of Jane loads 
equivalent to the truck train loading included in the 1935 specifica- 
trons of the American Association of State Highway Officials. 

The manner in whieh these truek and lane loadings are to be applied 
In the design of structures is specified as follows: 

The lane loadings or standard trueks shall be assumed to occupy 
traffic lanes, each having a width of 10 feet corresponding to the stand- 
ard truck clearance width. Within the curb-to-curb width of the 
roadwav, the traffic lanes shall be assumed to occupy any position 
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which will produce the maximum stress, but which will not involve 
overlapping of adjacent lanes, nor place the center of the lane less than 
5 feet from the roadway face of the curb. 

Each lane loading shall consist of a uniform load per linear foot 
of trafhe lane combined with a single concentrated load so placed on 
the span as to produce maximum stress. The concentrated load 
shall be considered as uniformly distributed across the lane on a 
line normal to the center line of the lane. For computation of 
moments and shears, different concentrated loads shall be used, as 
indicated in plate 8.1. The lighter concentrated loads shall be used 
when the stresses are primarily bending stresses, and the heavier 
concentrated loads shall be used when the stresses are primarily 
shearing stresses. 

Either truck or lane loading shall be used, depending upon which 
gives the larger stress. In computing stresses, each 10-foot traffic 
lane loading or a single standard truck per lane shall be considered 
as a unit. The number and position of loaded lanes shall be such 
as to produce a maximum stress, subject. to reductions hereafter 
specified. Fractional lane widths are not to be considered. 

On any series of continuous spans, discontinuous lengths of lane 
loading shall be used where necessary for maximum stress, but only 
one concentrated load shall be used. 

Where maximum stresses are produced in any member by loading 
any number of traffic lanes simultaneously, the following percentages 
of the resultant live-load stresses shall be used in view of improbable 
coincident maximum loading: 


Percent 
a Oe eee oe ee ot a oe Se ne ee te eee ean 100 
AOR noe oS eee eon ba ome ee eee ees Bre. toh oan veoeaee 90 
@ laies OF InOte. am ea ct ee ee el Be ate an dais eee we 75 


The position and number of loaded lanes used shall be such as to 
produce maximum stresses in all cases. 

The reduction in intensity of floor-beam loads shall be determined 
as in the case of main trusses or girders, using the width of roadway 
which must be loaded to produce maximum stresses in the floor beam. 

Bridges built by State and Federal highway agencies in recent 
years on the primary rural roads of the country, outside of metropoli- 
tan areas, are generally of H-15 design, and the adoption of higher 
standards for ordinary rural roads would not be justified by any 
apparent requirements. For major intercity routes and metropoli- 
tan arcas the H~20 designs are justified and a number of the States 
have already adopted this higher standard. 

Within the usually assumed tolerance of overloads, bridges of 
design and condition capable of supporting H-15 loading will safely 
support the loads of all commonly used commercial vehicles in the 
frequency with which they are normally applied. They will also 
similarly support the loads of all military equipment other than heavy 
and medium tanks, without special control of the movement. Load 
diagrams of the principal types of military equipment are shown in 
Plates 9 and 10.' 

Regarding the support of tanks, special studies have been made 
from which the following conclusions can be drawn as to the effects 
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of the specific classes of tanks diagrammed in Plate 10, en standard 
H-15 bridges of width equal to two or more traffic lanes: 

Tight (233% ton) teoks.--Stmultaneous loading of two lanes with 
these tanks snot ies greater than he lowable stresses 

Medinm (20 and 25 tun) tap s--If the movement is con Le olled s: 
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New and widened underpasses on two-lane roads should have at 
least the minimum, and if feasible the preferred, horizontal clearances 
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indicated in the following schedule of widths corresponding to various 
classes of present average 24-hour traffic volume: 








Horizontal clearance of 
new or widened un- 











derpasses 
Present average 24-hour traffic volume = ; 7 
Minimum: Preferred 
feet feet 
Number of vehicles: 
Tess: than 600). 2 ..2< sc.ccsed ena eetedw eases weseee esate scemeeend Gull Sed bene 30 40 
GWM to bSOO. 20 02022 Lee ee 8 ee ee acacia an Seed & hace - : 30 42 
Niwrest Wait 1,800! 25 is cncwrc ah omee ce Goede ce deetwwmntecetds meine deasad gf. elect 30 44 











New and widened underpasses on three- and four-lane roads should 
have horizontal clearances at least 6 feet and preferably 20 feet wider 
than the width between outer edges of an approach pavement or 
pavements designed for 12-foot lanes. 

Vertical clearance. -—Existing bridges and underpasses having a ver- 
tical clearance of less than 12)5 feet should be heightened as promptly 
as possible. 

New and heightened bridges and underpasses should have vertical 
clearance of at least 14 feet. A vertical clearance of 14 feet is suffi- 
eilent for the passage of all military equipment and substantially al 
eivil vehicles. 

Existing bridges and underpasses affording vertical clearance of less 
than 14 feet, if not heightened, should have their minimum clearance 
plamly posted upon them. 


Roads. 

Surfaces ard foundations, All road surfaces should be dustless; and 
all surfaces and foundations should be designed in accordance with 
the present practice of each State for the all-weather support of re- 
peated appheations of 9,000-pound wheel loads on pneumatic tires, 
wheel load beimg defined as half the axte load where dual wheels are 
used, | 

Road surfaces designed ino aceordance with this recommended 
standard will be completely adequate for the accommodation of all 
normal civil traffic and all trafie of military vehicles, including all 
classes of tanks at present in use and projected. 

Two-lane pavement width, --Existing two-lane roads having a pave- 
ment width of less than t8 feet should be widened as promptly as 
possible. 

Newly construeted and widened pavements on two-lane roads 
should be designed according to the following schedule of widths 
corresponding to various classes of present average 24-hour traffic 
volume: 
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The widths specified are substantially adequate for all normal civil 
traffic, including the usual percentages of wide and heavy vehicles, with 
range of speed from 15 to 70 miles per hour. They are completely 
adequate for all anticipated military usage. 

Three- and four-lane pavement widths.—New three- and four-lane 
pavements should be constructed to provide a width of 12 feet per 
lane. Pavements so constructed will be completely adequate for all 
civil and military traffic. It will be unnecessary to widen any service- 
able existing three- and four-lane pavements, the lane width of which 
is less than this recommended standard. 

Shoulders.— On roads carrying a present average daily traffic of more 
than 1,8C0 vehicles and on ie heavily traveled roads wherever feas- 
ible, it is desirable that shoulders be provided continuously on both 
sides of the pavement of sufficient width to permit parking. For this 
purpose a minimum width of 8 feet 1s essential. Such provision is 
desirable for the accommodation of normal civil traffic; it is highly 
desirable on roads that are likely to be used with some frequency by 
military convoy movements, to prevent excessive interference with 
moving traffic by halted convoys unable to clear the traffic lanes. 

If, on roads that are likely to be frequently used by convoys, it is 
not feasible to provide continuous shoulders of a width sufficient for 
parking, shoulders of such width should be provided on sections not 
less than 2,000 feet in length at intervals of not more, than 4 miles. 
Such shoulder sections should be staggered on the two sides of the 
road, so as to provide space for parking on one side or the other at 
intervals averaging not more than 2 miles in length. On roads carry- 
ing more than 1,800 vehicles per day this should be regarded as a 
minimum requirement, and exception should be considered only in 
mountainous locations involving the heaviest grading. 

At no point should shoulders be less than 4 feet wide. 

Grades (over 500 feet long).—It will be unnecessary to change the 
grades of any road otherwise adequate. 

On roads which it is necessary for other reasons to construct or 
reconstruct, it is desirable to hold maximum grades (in excess of 500 
feet long) within the limits of 6 percent in mountainous locations and 
4 percent in nonmountainous locations. 

Grades of the recommended limiting percentages will permit 
operation by the majority of all passenger automobiles at speeds of 
60 and 70 miles per hour, respectively. They will permit operation 
by the majority of motortrucks, with reasonable carried loads, at 
speeds in excess of 25 miles per hour, and by the majority of tractor- 
semitrailer combinations, reasonably loaded, at speeds not less than 
15 miles per hour. 

Curvature.—It will be unnecessary to revise the curvature of any 
road otherwise adequate. 

On roads which it is necessary for other reasons to construct or 
reconstruct, it is desirable to hold maximum curvature within the 
limits of 6 degrees in mountainous locations and 4 degrees in non- 
mountainous locations. 

Curvature corresponding to the recommended lmits, combined 
with maximum practicable superelevations, will permit safe operation 
at speeds of 60 and 70 miles per hour, respectively. [In mountainous 
areas where heavy grading is required, and on low-priority routes 
where traffic is light, maximum curvature may be increased to 14 
degrees. On low-priority routes in nonmountainous areas where 
traffic is light, maximum curvature may be increased to 10 degrees. 
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More than 1.800, Side? wes 6 28. oF ls QR | a0 
Bridges on 3-lane roads... 2 8 ee a Myesceee,. ate s 2 nest Ly 30 42 
Bridges on 4-lane roads er Seageas qi sary Rees Meet as es | 3H 52 | C1) 
Underpasses on 2-lane roads: 
Present average, 24-hour trafie: 
Less than 600... he She, ae oe es ee 1d. 30) 40) 
€0G to 1,803 He a Ok Sreapet eae: Aecvess ayes ae ate = 1S 30 42 
More than 1.8000 eee! 18 | 30 | 44 
Underpasses on 3-lane ruads.....0.00-.2 wee ee. say BA 27, 42 | By 
Underpasses on 4-'ane reaGgs wl. as Boy nod ete see 35 f4 (2) 
i] 1 ' 
1 Ont-te-out pavement width plus 6 feet. ? Out-to-cut pavement width plus 20 feet. 


Surfaces and foundations.—-Dustless surfaces and surface and foun- 
dation designed according to the present practice of each State, for 
the all-weather support. of 9,000-pound pneumatic-tired wheel loads 
(the wheel load being considered as half the axle load where cual 
tires are used): 





























Feta Pesirable for new or widened roads 
Pavement width: 
2-lane roads: | 
Present average 24-hour traffic: 
Less than 600.......-.--- ---.-- : 18 fect... 2-2-5, .| 20 leet. 
600 to 1,800... pee esescugee 18 foet...02222.2...° 22 feet. 
More than 1 800. vey eeceey, PORE Gece cca cacess | 24 feet. 
3-lane roads... sarecijet te ada <t) Geeteee Any existing. ._.__) 36 feet. 
4-lane roads_.._.-...-.---.4-.------- eee — do_i......22..., 48 feet 
Minimum Preferred 
Shoulders: 
Present average 24-hour traffic less than 
1,800: 
Mountainous areas: 
Heavy grading.._.. sgtedakens Ses .....do.............! 4 feet continuous..' 4 and & feet stag- 
gered 
OTe 22. eee wrddareteeeaecddtells cose OO ncnece. cadoutien ee UO@eeseus cave | 8 feet continuous. 
Nonmountainous areas. ._. teks WUOt weansdosecelwe eM Oneccecce cant) Do. 
Present average 24-hour traffic 1,800 and | | 
over: | | 
Mounrtainous areas’ \ 
Heavy eine dy eth Meese aye Serre eee AGiccsecesa dence lessee -| Do. 
Other.._.___.. 2.222222 - 2 eee fee QOtcegaccectise ane 8 feet stag- Do. 
gered. 
Nonmountainous areas._.----------)----- 19 | 0 Saeaee pes aCe een (PEE amie do___.. 2... Do. 
| 
| 





1 To be separated into dual] lanes, where practicable, by the use cf a center dividing strip of the width 
and type recommended by the American Association of State Highway Officials. 
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Acceptable for 
existing roads 


Desirable for new or widened roads 








a ee = ane t - 


Grades (over 500 feet long): 





Mountainous areas. _ 2.22.2 ee eee Any Sr SnS eer 6 percent. 
Nonmountainous areas_. 2.22. eee fee do.........--..| 4 percent. 
Curvature: 
Mountainous areas: 
Heavy grading ..........-.-......-..1....-do..-..........] 14 degrees. 
Other... : woe.-eee. 2 eel do... 22... .-1 6 degrees. 
Nonmountainous areas: | 
Present average daily trafic less |.__.- do...-.........! 10 degrees. 
than 000. | | 
Present average daily traffic 600 and | _ dow. ........-.-) 4 degrees 
over. | | 
| 














STANDARDS APPLICABLE TO URBAM AREAS 


For ~ tmpreverpent of bridges and roads loeeted tn urban areas, 
the only items of the forsvome rural-area standards that are directly 
applenble are those for vertical clearance of bridges and underpasses 
and for the strereth of pavements. The onty other feature of design 
for wheels it is practionise to preseribe a general urban-area standard 
is Ay load ca paculy of bridges, and for that feature the standard 
HL 20 design Lous jing of {he Ameriean Association of State Highway 
Oficial (seo pls. 7 amd 8} is recommended as more consistent with 
the creater frequency of application of extremely heavy gross ts: rds 
to be expected generatiy in such areas. ‘The horizontal clearance of 
bridges, width of pavements, gradients, and curvature ii urban areas 


? 
cap be deternuned only after consideration of conditions peculiar te 


} ; Ms i 7 he } . ‘2 gd : y toe : *: . ma o's . 
cuvh lesation, and SLoutders are not ompfeccd in urban street con- 
struction, 

THE APPLICATION OF DESIGN STANDARDS 


Sole appre hension has been evidenced thet the foregoing standards 
of design for roads and bridges miugit be erbitrarity enforced on all 
defense projects without referenes fo the partieiiar conditiops suf 
rounding each project undertaken as a defeuse facility, No sueh 
policy has been given consideration. Tt would oo a very unintelligent 
ee tb to the solution of the amaay probieies. bor the purpose of 
securing a reasonable measire of the adequacy of the highways to 
Serve ve needs of the defense operations, it has been necessary to nse 
anaceepted yardstick. The actual planning of the individual projects 
is being, and will be, worked out in full cooperation with the State 
highway departments. Phe organized engineertng and administra- 
tive abilities of these organizations are essential toe the suecess of the 
defense-h ighway programs and constitute the taost important eon- 
tribution to the strengthening of the national security. 


APPENDIX IV 
GENESIS AND CHARACTER OF THE STRATEGIC NETWORK 


The strategic network in its present form is not a haphazard or 
theoretical collection of lines on a map. Its conception goes back 
more than two decades, and through this period the earnest attention 
of both State and Federal agencies has been devoted to perfecting the 
plan of interconnected routes that would best serve civil needs in 
times of peace and the defense needs in times of a national emergency. 


HIGHWAYS FOR THE NATIONAL DEFENSE 30 


The Federal Highway Act, approved November 9, 1921, provided 
as follows: 


Sec. 38. All powers and dutics of the Couneil of National Defense under the aet 
entitled “An act making appropriations for the support of the Army for the fiseal 
vear ending June 30, 1917, and for other purposes,” approved August 29, 1916, 
in relation to highway or ee tré anspor, ure hereby transferred to the Seecre- 
vary of Agriculture, and the Council of National lefcuse is directed to turns over 
te the Seeretary of Agrien a thie equipment, meter’ i stipphes, papers, Maps, 
aud documents utilised in the exercise of such powers. The pawers and cities 
of syeneies dealing with hieliwars in the national osek=~ or oin vilitary or uaval 
reservations under the eoutrol of the Unite d states Aroiy or Navy, or with high- 
Wiys used principally for iiilitary or iasval purposes, shall oui be faken aver by 
the Secretary of Agriendture, bir such : jghways sh all retain ueder ihe COnErol 
ane jurisdiction of such agencics. 
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would @euerally suffies for anv prodbare anlitare or defense use, 
Mires: policies, acopted Will ihe adings tad conciusions Gi} the 
military autherities and carried inte effeet uver a tong period by the 
State and Federal hichway improvement programs, unpose certain 
reciprocal ebhigations upon those responsible for the design of all 
types of he: avy equ Ipment t nad ordnanesc propos: G for Movement over 
the highways 7 particularly over the bridges. 

When the first World War began in 1914, the motor vehicles in 
use in the United States numbered only | aY 000; by 1925 this 
number had grown to the startling total at 19 937 G00 units, and in 
1940 to the highest record of 381,800,060 registered units. The 
Federal-aid, and the major exclusive Ly State- clus ay programs have 
developed simultaneously with this rapid growth in the numbers and 
use of the motor vehicle. 

In building roads to serve the expanding needs of the resulting 
traffic, the extensive mileage requiring improvement and the relatively 
limited funds available have at all times prevented the adoption of 
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standards superior to those required by the currently realized or 
unmedt itely expected traffic. These two ce susidera tons have instead 
generally forced the adoption of “stage construction’ as 4 practical 
expedient. 

Under this poliey, gutial nmprovements have often been desivned 
to meet ently the unperative re aaremicn!s of the realized traffic. 
More adequate improvements have been delkkyed by sheer necessity. 
Roads previously u 





tnimproved have been partinily improved by grad. 
ing and dreinage, with surfacing deferred until x leter date. Narray 
surfaces have beon bailt where if was de®niteiy anticipated thet 
later widening woubl pe required. Trotial thin surfaces have heen 
constricted with the intention later of superimposing thicker op niors 
durable saurfeees. Fyisting weak and narrow brides too costly tf. 
reulace a? aace base been retained as long as possibie, with safer uards 
to permit eontinusd use without excessive aver, atl, Sy, 
narrow rights-of-way, and crades aud alinement luewr ty ty SOPie 
‘what made Bs, lave had to serve. 
All of these expedient measures were adopted vo that availahl 


furs a he sprea‘l over a greater mileage and provide at least a 
reasonable degree of improvement on muainy sections of road - 
otherwise waul! have rama ined wholly unin pe ed for an Le 


periud. As a resilt, he primary highwe a eni was steadi! s i 


“6 
no 


madequatels, impreved over a period of ane 15 years. By 193 
these raosf important roads nrosanted ne positive obstruction et ane 
paint ta the normal of ordinary trafie Conditions uf rman; 
points, however, sill imposed definite lis mitefians on the convenience 
and safety of trafic. 

The end of the pioness period of road improvement may he said 
to have heen reached by 1985. Then, but not untr then, it became 


t 
ss pavise a Ri AA peed cece Eis geet lh. ites: 
sossihle to lo fa ‘ahted planning of the constrictiin that will even 


wi LT-S_ : 
ally be ee to improve the entire system: adequately end con- 


sistently 


Pry + re 


3 1 : erie Spa 
ilequacy ef the mais bioh- 


rior fo that time, ~~ appreisal of the adequac one 

a nn a er a for Y F } af » ay foro Q ali teak tad i it fe le i} 1 a wy 1 
wey systen: for national defense, or for ordinary civil and commercia 
: a Df tate ao start x2 an 7 eo dieeiapa rE, pad os 

uses, avert? bare reverted numerous weak nesses, “The greatest of 

yt 1 1 . ¥e Bieta ok ks Paar eve = 

these seale. Pave Leen the onthe lack of aeraraerinen oi tans 

sections, Phe suderior necessity of initial rapre: emerit Where To 


etoyer existed would have rendered! ts PEs aly THT Sat 


i Pye 
ticualleoans reeiy effective afiention to the many < thor weakens 
This initie! i aprevement had heen completed hy (095, bet in eon 
siderable part tho other dofests still rernat:. TTarevyer, if is nox 
manaible ley earetsd and eonsietent Shinhing, steals: fo teehee the 
aceher of ane, dlefanta, heing the catire cotwork up to meters 
standards, enmdineet the naads of a mature system of highway (rans- 
portation, This statement epoties, ef course, fo the reletion bots ear 
highs: ay cel ass and the needs of allcivi, gad cprmpeenial trafic. 
a] 


Tr view of present plans fer a modern mechanized army, itis especially 


for the national defense. 
In 1935, in view of the considerable changes thet had occurred 
since the preparation of the “Pershing map,” the War Department 
reconsidered the network indic ated on that map, and issued a revision. 
This revised map was then used by the Public Roads Administration 


and the State highway departments as a guide in their subsequent 


partinent to the relation befweer the roads 
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operations, until it was again revised under date of September 15, 
1939, by issuance of a new map entitled “Highway map showing main 
traffic routes of military importance.” 

Shortly thereafter, at the suggestion of the War Departinent, the 
Public Roads Administration undertook, with the aid of the highw ay 
planning surveys of the States, a study of the condition of existing 
roads conforming closely to the routes shown on this latest revision 
of the map. The feasibili ty and general adequacy of the mdicated 
network also were exsefully weighed, follow ing which the Pubhie 
Roads Administration prepared and submitted to the War Depart- 
inent for its consideration a further revision of the map. 

With a few additional changes, this revised minp was endorsed by 
the Seeretary of War on Novernber 20, 1940, a= representing the 
principal routes of nulitary importance. With further sheht amend- 
ments by the Navy Department, it is inclided ss piate 1? in this 
report. Ty ts still subject, however, fo further amendment by the 
deletion or additien of routes and the res ot of eeneral directions, as 
studies still in progress show this to he ndvisable.. 

As viewed by the ey and Nay ee eke iets, this map os con- 
sidered 16 represent a avetem of ¢ cneral reutes. No ps erise Colinton 
is wiven ef the location of roads comprising the routes hetween major 
“controlling points.” which generally are large cities. in fact, in its 
broadest conc ep tion, the network consists pot of a single road between 
each of the cor froin : points, but rather of a giain lime and approxi- 
mately pari lel aaixiliary Hines, with sutfable commections bemveen them 

at freque ntintervals. The purposes ef the anailary lines ave: (1) To 
permit, i necessary, a avin of traffic. especiatly military convoy 
movements, among at least free toads between any poits, a1 nd aes. 
srovide alternate routes fer use in case ef chstruction of Sie main 
road by any cuuse, 

The vauin lines of the network, as new approved by the War and 
Navy Departments, inclaude all sections of the interregional Mey 
system recommended by the Pabhe Reads Administrati en in the 


Bye 


report, Toll Roads and Free Roads. With few eaceptions ae are also 
in erose conformity with) roads ineluded in the Federal-aid highway 


system, 

Wi ee il of the routes designated are considered tinportast to the 
national defense, an order of relative importance within the network 
is indicated by clas sifieation of the routes inte first, seeond, and third 
pdorities, The approximate extent of the main lines of the network is 
74,600 miles, cor nant of about 42,400 miles of first priority, 23,106 
miles of second priority, and 9,100 miles of third priority. 


APPENDIX V 


EXTENT AND CHARACTER OF IMPROVEMENTS REQUIRED ON THE 
STRATEGIC NETWORK 


Existing roads and streets conforming most closely to the main 
lines of the strategie network total 74,626 smiles. Of this total, 66,869 
miles consist of rural highways, 7,757 miles of highways and streets 
in cities. Routes designated as of first priority total 42,422 miles. 
Of this mileage 29,331 miles consist of routes included in ie inter- 
regional system recommended by the Public Roads Administration 


1 Not printed. 
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and 13,091 miles of reads not included in the interregional system. 
Second priority routes total 23,072 miles, and third priority routes 
9142. No part of the mileage designated as of second and third 
priority was included in the interregional systeni recommended by 
the Pubic Roads Administration. 

Conditions of bridges. -Included in the total mileage there are 
oe ards of 18,000 bridges and underpasses more than 20 feet in 
length. In the larger rural Mee on the number of such structures 1s 
1G. 892, consisting of 15.813 bridges and 879 UNaerpUsses, 

a epee a “Sb os Lives Tar ‘maide by the Public Roads Adminis - 


a} 





Be see ale i 1° meee mee A 2 . F 
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Ty Aad. 2, “tase D805. bridges have been @reupt into rated- 
capacity classes--rated capacity 1s the vross vehicle foad for which 2 
hridge is desizaed. This table also shows ‘the average gross weight 

f the heaviest vehicles passing over the bridges of each capaci ity class 
a wy avernge frecucney of ta day, and indicates the ] Hurge dog ree 
to which sorre of the strictures are overloaded by normal civil tre 


This ee is evideneed by the ratio of the gross welg ts st 
euch vebictes te the reanective rated capac ities of the bridges, and 
varies all the way Esty ross fi pls only a fifth cecate> than the bridges 
in the 25,000. and 28,090-pound rated-capac classes were designed 
fo carry, to loads nearly 29 ae as heavy as those for which the 
bridge in the 2.000-pound capacity class was designed 


TABLE 2. Bridges wrth a rated capacity under 80,000 pounds that are lucate-? on 
pur coads conforming to the marin lines of the strategie wel: work; thetr Sealan 
ey robod-cu pacity clusae3; aad thy arcrage gross we ight of the heavicel vchicl § passing 

ur Lh wilh an average frequency of Ia day 
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Number of structures with clearance in excess of 20 feet, 2,550. 
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TaBLe 3.—Accumulative distribution of all structures, including underpasses, 
located on rural roads conforming to main lines of the strategic network and having 
horizontal clearances of less than 80 feet on 2-lane highways, 42 feet on 3-lane 
highways, and 54 feet on 4-lane highways—Continued 
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In addition, however, to these defective bridges which should be 
rebuilt or altered, a minimum acceptable improvement of the rural 
network also requires the building of a number of other structures for 

various reasons. These include grade-separation structures required 
at existg grade imterseetions, bridges to replace existing fords and 
dips, and new bridges necessitated by desirable changes in the loca- 
tion of existing roads. Including these additional structures, the 
total number of bridges and underpasses involved in a minimum 
acceptable improvement of the rural network is 3,648. 

Conditions of roeds.--Of the 66,869 miles of existing rural roads 
conforming te main nes of the strategie network, 18.613 miles serve 
a normal traffic averaging less than 600 vehicles per day. 

Of thos latter unleage, roads included in the proposed interregional 
svsterm make up 3,825 miles, or approximately 21 pereent. The re- 
maiming 14,788 miles consist of roads not urcluded in the interregiona! 
syste, 

Roads serving average daily traffic ranging between 600 and 1,800 
vehicles total 29,2 273 miles. Of this, 11,750 miles, or approximately 
40 percent, are meluded in the interregional system. 

Roads serving traffic averaging 1] 800 vehicles per day and more 
total 18,983 miles. Near ly 47 percent of this-—9,979 miles— is in the 
interregional system. 

These traffic-volume classes are associated with the standards of 
width for new work previously defined. These standards call for 
pavements not less than 20 feet wide where average daily traffic is 
less than 600 vehicles, not less than 22 feet where traffie averages 
between 600 and 1,800 vehicles per day, and not less than 24 feet for 
daily traffic averaging 1,800 vehicles or more. 

In tables 5 and 6 the entire rural mileage conforming to the net- 
work is classified into traffic-volume and pavement-width groups. 
The tables indicate the extent to which existing pavements conform 
to the prescribed standards. 


TABLE 5.-—Distribution of the length of rural roads conforming to main lines of 
the strategic network, by traffic volume and pavement width groups 
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Tanpir 5. --lirstcibutron of the Length of rural roads conforming to main Unes of 
the strategic network, by traffic volume and pacer width gran ps Continued 
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Widis andl over, di both tables ran . ineluded in the proposed witer- 
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Classi lied. 

Both tables 5 and 6 show that the roads of the strategic network 
MLOSt se reer defeient ia pavement we ith are the 5,090 miles paved 
less than 18 feet wide. Only 934 miles of Saeki oxtrenic dy narrow sur- 
faces are part of the interregional system; 4,156 miles are on other 
roads conforming to the strategie main lines. 

Table 5 shows that pavements 24 feet wide and wider are found on 
8.285 miles of the netw ork-- on 3,894 miles of the interregional system 
and on 4,391 miles of other roads. Practically all roads in this group 
are fully adequate i in pavement width for their present normal traffic. 
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Between these two extremes of roads~those seriously inadequate 
and those in the main fully adequate —there are, on the basis of traffic 
volume, 10,374 miles of the rural network with adequate pavement 
widths and 43,120 miles with inadequate widths. This latter mileage 
and the 5,090 miles with pavement less than 18 feet wide make a total 
of 48,210 miles of roads in the entire rural network, as shown by table 
7, with existing surfaces inferior in width to the standards prescribed. 

Of this 48,210 miles of inferior roads, 18,887 are included in the 
proposed inter regional system and constitute 73.9 percent of its total 
mileage; and 29.323 ie are outside the interregional system and 
form 71.0 pereent of the total mileage of all other roads in the strategic 
network. 

As table 7 shows, the extremity of inadequacy is reached on 1,037 
miles of the network on wheih existing surfaces less than 18 feet wide 
are subjected to traffic averaging more than 1,800 vehicles per day. 
Of this extremely inadequate mileage, 361 miles are included in the 
interregional system. On the entire mileage, the prescribed standards 
call for 24-foot pavements. 


TaBLE 7.—-Length of rural roads conforming to main lines of the strategic network 
surfaced with pavements of various widths inferior to the prescribed standards, by 
trafic volume classes 
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In contrast, deficiencies of least degree are found on 12,778 miles, 
all of which are improved with pavements at least 20 feet. wide and 
In no ease more than 2 feet narrower than the standard width pre- 
seribed for the volume of traffie served. 

To raise the entire rural network to the standards Gf pavement 
width preseribed, table 7 shows that it will be necessary to widen 
existing pavements as follows: 

To 20-foot width: 

2,004 tmniles now less than I8 feet wide. 

5,357 miles now 18 but less than 20 feet wide. 
To 22-foot width: 

2,049 miles now Jess tham IS feet wile. 

12,673 miles now 18 but less than 20 feet wide. 

11,671 miles now 20 but less than 22 feet wide. 
To 24-foot width: 

1.037 miles new fess than t&8 feet wide. 

6,559 miles now 18 but less than 20 feet wide. 

5.793 miles now 20 but less than 22 feet wide. 

1.107 miles now 22 but less than 24 feet wide. 


The strength of existing rovd surfaces approaches the desirable 
standard more nearly than them width. It has not been possible 
to determine with great accuracy the strength of all surfaces; but the 
facts available regarding their general type indieate that not more 
than about 14.000 miles of the rural network are Incapable of support- 
ing 9,000-pound wheel loads on pneumatie tires the year round. 
In very large part the surfaces deficient in strength are also deficient 
in width and other qualities. 

[excessive curvature and inadequate sight distances are among the 
more common defects of existing improvements. Perhaps the most 
common defeet is a general lack of shoulders of aan width to 
accommodate standing velnedes. The construction of narrow shoulders 
has been considered in the past a permissible cost-saving expedient. 
As oaoresult there are few roads today where the spece between the 
pavement and diteh or edge of fill is sufficient Go insure the safety of 
parked vehicles and tbe teaffie moving by then, 

Kniively apart from considerations of defense usage, adequate 
provision for normal cot trafie on tbe more heavily traveted rontes 
will requdre in fhe fituce o cadher general widening of existing shoul- 
ders But the possibility of more or less frequent use of a sustain tial 
part of the strategie uebwork by motorized and mechanized Ariny 
convoys adds enother iraporiant reason for building wider shoulders. 

Ase praciicabapprodca te tuts generally desirable condition, taany 
of the cstate vighway depardueuts fave indivated a preference for 
construeting wider shoulders af stageered intervals on the two oF of 
the road. But even so, the secrions of the cural network on whieh it ey 
report tinedhate shoulder widening to be desirable, aggregate more 
than 42,700 miles. 
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